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TRAY DRIVING APPARATUS FOR A MICROWAVE OVEN AND A MICROWAVE 
OVEN HAVING THE SAME 



BACKGROUND QF THE INVENTION 
1 . Field of the Invention 
5 The present invention relates to a microwave oven for cooking food placed on a 

rotating tray by using a microwave, and more particularly, to a tray driving apparatus for a 
microwave oven and a microwave oven having the same for enhancing the cooking quality by 
periodically changing the rotational speed of the tray to much more evenly radiate a 
microwave to the food. 

lo CO 

" %! 2, Description of the Prior Art 

,r A microwave oven is a device for cooking food by using a microwave generated from a 

-vy magnetron. The principle is that the microwave cooks food from its interior by heating 

molecules of water included in the food. The microwave oven is more widely used since the 
15 microwave oven has clear advantages in a higher thermal efficiency, more rapid heating, and 
less loss of nutrients. 

Such a microwave oven, as shown in FIG. 1, has a cooking chamber 12 and a driving 
chamber 14 in the body 10. The cooking chamber 12 is a portion in which food is placed and 
cooked and on the front side of which a door is mounted to be opened and closed. A tray 16 
20 for placing food is mounted on the bottom of the cooking chamber 12. The driving chamber 
14 has various electric components and parts such a magnetron 17, a high voltage transformer 
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18, a waveguide, a cooling fan 19, and a control part to generate and radiate a microwave into 
the cooking chamber 12. A control panel 30 is prepared on the front side of the driving 
chamber 14 in order for a user to set various cooking modes and to operate the microwave 
oven. 

If the electric components in the driving chamber 14 are operated, a microwave 
generated in the magnetron 17 is guided to the cooking chamber 12 through the waveguide 17. 
The microwave guided in the cooking chamber 12 is directly radiated to food or indirectly 
radiated to food while being reflected from the walls of the cooking chamber 12, The 
microwave radiated to food generates heat by vibrating water molecules of food. Then food is 
cooked by the generated heat. 

In the meantime, in general, according to the shape of the cooking chamber 12, and the 
shape and size of food placed on the tray 16, the microwave distribution in the interior of the 
cooking chamber 12 changes, as well as continuously changing with respect to time. 
According to this, since the microwave is not evenly radiated to the entire food, the respective 
portions of food are differently cooked, thus the cooking quality is degraded. 

In order to solve such a phenomenon, a general microwave oven has a tray driving 
apparatus for rotating the tray 16. It is experientially known that a microwave is more evenly 
radiated to food to enhance the cooking quality if food placed on the tray 16 is rotated by the 
tray driving apparatus. 

Such a tray driving apparatus, as shown in FIG. 2, has a driving source 42, and a 
driving shaft 44 for transmitting the driving force to the tray 16. A general motor is used for a 
driving source, and a plurality of gears are included for reducing the number of rotations of 



the motor which is rotated at a high speed, and for transmitting a driving force to the driving 
shaft 44. 

If cooking starts, the driving source 42 generates a driving force, and the driving force 
is transmitted to the tray 16 through the driving shaft to slowly rotate the tray 16. According to 
this, food placed on the tray 16 is rotated at a predetermined speed, and the microwave is 
evenly radiated to food. Reference numeral 13 in FIG. 2 denotes the bottom panel of the body 
10 which forms the bottom portion of the cooking chamber, and reference numeral 46 is a 
connection member which connects a shaft 44 with respect to the tray (or called rotary tray) 
16. 

In the meantime, if the tray is rotated at a constant speed, in the case that a microwave 
distribution with respect to time in the interior of the cooking chamber 12 changes according to 
the rotational speed of the tray 16, the respective portions of food are differently cooked due to 
the uneven radiation of the microwave to food even though the tray 16 is rotated. Accordingly, 
the cooking quality is deteriorated. 

SUMMARY OF THE INVENTION 

In order to solve the above problem, it is an object of the present invention to provide a 
tray driving apparatus for a microwave oven and a microwave oven having the same for 
enhancing the cooking quality of food by periodically changing the rotational speed of the tray 
and for more evenly jadiating a microwave to food. 

In order to achieve the above object, the tray driving apparatus of the microwave oven 
according to the present invention includes a driving source; a driving shaft rotated by the 



driving source; a driven shaft connected to the tray and rotated together with the tray; and 
speed changing means for changing the rotational speed of the tray by changing the ratio of the 
rotational speed transmitted from the driven shaft to the driving shaft. 

The speed changing unit includes a driving gear unit having a plurality of driving 
gears, and mounted to the driving shaft; and a driven gear unit having a plurality of driven 
gears corresponding to respective driving gears of the driving gear unit, and mounted to the 
driven shaft. The gears of any one of the driving gear unit and the driven gear unit are portion 
gears which are gears having gear teeth on respective portions of outer peripheries thereof, so 
that, upon a rotation of the driving shaft, each portion gear of any one of the driving gear unit 
and the driven gear unit are altemately meshed with a corresponding gear of the other one of 
the driving gear unit and the driven gear unit, to thereby change the rotational speed of the 
tray. 

Accordingly, upon a rotation of the driving shaft, each portion gear of any one of the 
driving gear unit and the driven gear xmit is alternately meshed with a corresponding gear of 
the other one of the driving gear unit and the driven gear unit, to thereby change the rotational 
speed of the tray. 

Here, the gear teeth of each portion gear is formed on a plurality of portions of the 
outer periphery of each portion gear. 

In the meantime, the above object can be achieved in the microwave oven according to 
the present invention which includes a body in which a cooking chamber is formed; a high 
frequency (or called ' microwave' ) generator for generating and radiating a high frequency 
into the interior of the cooking chamber; a tray mounted to be rotated on the bottom of the 



cooking chamber in order for food to be securely placed; a driving source for providing a 
driving force for rotating the tray; a driving shaft rotated by the driving source; a driven shaft 
connected to the tray and rotated together with the tray; a driving gear unit having a plurality 
of driving gears and mounted to the driving shaft; and a driven gear unit having a plurality of 
driven gears corresponding to the plurality of driving gears, and mounted to the driven shaft. 
According to this, the gears of any one of the driving gear unit and the driven gear unit are 
portion gears which are gears having gear teeth on respective portions of outer peripheries 
thereof, the gear teeth of the portion gears are alternately disposed to each other one on 
another. 

Accordingly, upon a rotation of the driving shaft, each portion gear of any one of the 
driving gear unit and the driven gear unit are alternately meshed with a corresponding gear of 
the other one of the driving gear unit and the driven gear unit, to thereby change a rotational 
speed of the tray. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and the advantages of the present invention will become 
readily apparent by reference to the following detailed description when considered in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a perspective view of a general microwave oven having a tray; 

FIG. 2 is a cross-sectioned view of a conventional tray driving apparatus; 

FIG. 3 is a cross-sectioned view of a tray driving apparatus according to the first 
embodiment of the present invention; 



FIGS. 4A and 4B are plan views for showing operations of the tray driving apparatus 
of FIG. 3; and 

FIG. 5 is a cross-sectioned view of a tray driving apparatus according to the second 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, the first embodhnent of the present invention according to the present 
invention will be described in detail with reference to the accompanying drawings. 

The microwave oven to which the tray driving apparatus according to the first 
embodiment of the present invention is applied has the same structure as in a general 
microwave oven as shown in FIG. 1. That is, the body is divided into a cooking chamber and 
a driving chamber. Various electric components in the driving chamber are mounted for 
generating and guiding the microwave into the cooking chamber. A tray for placing food is 
mounted on the bottom of the cooking chamber, a door is mounted on the front side of the 
cooking chamber J and a control panel is mounted on the front side of the driving chamber. 

The tray driving apparatus according to the first embodiment of the present invention is 
mounted below the tray of the cooking chamber. FIGS, 3 to 4B show the tray driving 
apparatus according to the first embodiment of the present invention. 

As shown in FIGS 3 to 4B, the tray driving apparatus according to the first 
embodiment of the present invention includes a driving source 1 12 for providing a driving 
force, a driving shaft 114 and a driven shaft 116 for transmitting the driving force of the 
driving source 112 to the tray 102, and speed changing gear unit for changing a rotational 



speed of the tray 102 disposed between the driving shaft 1 14 and the driven shaft 116. 

An electric motor is used as a driving source 112, The driving shaft 114 is connected to 
a rotator of the electric motor 114, and the driven shaft 116 is connected to the center portion 
of the lower bottom of the tray 102. Reference numeral 103 is a bottom panel forming the 
bottom side of the cooking chamber. 

The speed changing gears include a driving gear unit 121 which are mounted to the 
driving shaft 114 and driven gear unit 125 mounted to the driven shaft 116. 

The driving gear unit 121 has the first driving gear 122 and the second driving gear 
124, which are portion gears alternately meshed to each other. The portion gears in the present 
description are gear tooth portions partially formed on the outer periphery of a gear, not 
entirely formed on the outer periphery. Gear teeth of the first and second driving gear 122 and 
124, as shown in FIG. 4A, are formed along half the entire outer periphery, that is, from 0 
degree to 180 degree along the outer periphery, of each of the gears 122 and 124, which are 
alternately disposed one on another. 

The driven gear unit 125 has the first driven gear 126 and the second driven gear 128, 
respectively, corresponding to the first driving gear 122 and the second driving gear 124 of the 
driving gears. 

If the cooking begins, the driving shaft 114 of the driving source 112 is rotated. The 
driving force of the driving shaft 114 is transmitted to the driven shaft 116 to rotate the tray 
102. At this time, the rotational force of the driving shaft 114 is alternately transmitted to the 
driven shaft 116 through the first gears 122 and 126 and the second gears 124 and 128 of the 
driving gear unit 121 and the driven gear unit 125. Accordingly, the rotational speed of the 



tray 102 rotated by the driven shaft 116 is periodically changed. 

That is, in the state that the first driving gear 122 of the driving gear unit 121 is 
meshed with the first driven gear 126 of the driven gear unit 125, the second driving gear 124 
is in a separated state from the second driven gear 128. Accordingly, the driving force of the 
driving shaft 114 is transmitted to the driven shaft 116 through the first driving gear 122 and 
the first driven gear 126, and the tray 102 is rotated at a speed corresponding to the ratio of 
the first gears 122 and 126. 

Here, in the state that the first driving gear 122 is meshed with the first driven gear 
126, the driving shaft 114 is rotated up to 180 degrees, the driven shaft 116 is rotated up to an 
angle of a corresponding to the length of a (more precisely the number of gear teeth) which 
corresponds to one half of the outer periphery of the first driving gear 122 on the outer 
periphery of the first driven gear 126. 

If the driving shaft 1 14 is rotated up to 180 degrees, the first driving gear 122 is 
separated from the first driven gear 126, at the same time, the second driving gear 124 is 
meshed with the second driven gear 128, so that the driving force of the driving shaft 114 is, 
as shown in FIG. 4b, transmitted to the driven shaft 116 through the second driving gear 124 
and the second driven gear 128, and the tray 102 is rotated at a speed corresponding to the 
gear tooth ratio of the second gears 124 and 128. Here, The driving shaft 114 is rotated ISO"" 
in the state that the second driving gear 124 is meshed with the second driven gear 128, and 
the driven shaft 116 is rotated at an angle of p corresponding to the length of b (more precisely 
the number of gear teeth) corresponding to the length which corresponds to half of the outer 
periphery of the second driving gear 124 on the outer periphery of the second driven gear 128. 
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As stated above, while the driving shaft 1 14 is rotated one time, the driving force of 
the driving shaft 114 is alternately transmitted to the driven shaft 116 via the first gears 122 
and 126 and the second gears 124 and 128 of the driving gear unit 121 and the driven gear unit 
125, so that the rotational speed of the tray 102 is periodically changed. 

In the meantime, the driving gears and the driven gears of the driving gear unit 121 and 
the driven gear unit 125 are not defined to only two gears, respectively, as in the first 
embodiment, but can contain three to four or more gears if necessary when designed. If three 
gears are used for the respective gear units, the rotational speed of the tray 102 is changed in 
three steps. 

Although the gear teeth are formed on each of the driving gears of the driving gear unit 
121 on only one portion of the periphery thereof in the first embodiment, the gear teeth may 
be also formed on two or more portions of the periphery thereof, and in the latter case, the 
gear teeth of respective driving gears should be alternately meshed to each other without any 
intermption between them. 

Preferably, when the driving shaft 114 is rotated one time, that is, rotated 360°, an 
angle at which the driven shaft 1 16 is rotated, that is, a -f- p or the integer times of the a + p 
equals to 360'' or is different from 360°. Therefore, the rotational speed of the tray 102 at a 
particular position in the cooking chamber in which the tray 102 is rotated is continuously 
changed. Accordingly, the microwave is more evenly radiated to food. 

In the meantime, FIG. 5 is a cross-sectioned view for showing a tray driving apparatus 
according to the second embodiment of the present invention. 

The tray driving apparatus according to the second embodiment of the present invention 



includes a driving source 132 for providing a driving force, a driving shaft 134 and a driven 
shaft 136 for transmitting a driving force of the driving source 132 to the tray 1Q2\ and a 
speed changing gear unit for changing the rotational speed of the tray 102* disposed between 
the driving shaft 134 and the driven shaft 136. The speed changing gear unit includes a driving 
gear unit 141 which has a first driving gear 142 and a second driving gear 144, and a driven 
gear unit 145 which has a first driven gear 146 and a second driven gear 148. 

However, in the second embodiment of the present invention, the first and second 
driven gears of the driven gear unit 145 have portion gears, respectively. 

In the second embodiment of the present invention as stated above, as in the first 
embodiment, the rotational force of the driving shaft 134 is alternately transmitted through the 
first gears 142 and 146 and the second gears 144 and 148 of the driving gear unit 141 and the 
driven gear unit 145. However, since the first and second gears 146 and 148 of the driven gear 
unit 145 have portion gears, respectively, the period of a speed change is exactly 180°. 
Accordingly, the rotational speed of the tray 102' at a particular position in the cooking 
chamber in which the tray ,102' is rotated is the same all the time. Accordingly, it is expected 
that the efficiency in an even radiation of a microwave with respect to food is lower than that 
in the first embodiment of the present invention. 

Further, in the second embodim^t of the present invention as shown in FIG. 5, it is 
obvious as in the first embodiment that the number of the driven gears of the driven gear unit 
145 is over two, and gear teeth of each of the driven gears are formed on two or more portions 
of the outer periphery thereof 

In the tray driving apparatus of a microwave oven according to the present invention as 
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stated above, since a driving force transmitted from the driving shaft to the driven shaft is 
periodically changed by the speed changing unit, the rotational speed of the tray is periodically 
changed. Accordingly, compared to a conventional microwave oven in which the tray is 
constantly rotated, a microwave is more evenly radiated to food, so that a cooking quality for 
food is much more enhanced. 

As stated above, a preferred embodiment of the present invention is shown and 
described. Although the preferred embodiment of the present invention has been described, it 
is understood that the present invention should not be limited to this preferred embodiment, 
but various changes and modifications can be made by one skilled in the art within the spirit 
and scope of the present invention as hereinafter claimed. 
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WHAT IS CLAIMED IS: 

1. A tray driving apparatus of a microwave oven, comprising: 

a driving source for rotating the tray disposed in the cooking chamber of a microwave 

oven; 

a driving shaft rotated by the driving source; 

a driven shaft connected to the tray and rotated together with the tray; and 
speed changing means for changing the rotational speed of the tray by changing the 
ratio of the rotational speed transmitted from the driven shaft to the driving shaft. 

2. The tray driving apparatus of a microwave oven as claimed in claim 1, wherein the 
speed changing means includes: 

a driving gear unit having a plurality of driving gears, and mounted to the driving 
shaft; and 

a driven gear unit having a plurality of driven gears corresponding to respective driving 
gears of the driving gear unit, and mounted to the driven shaft; 

wherein gears of any one of the driving gear unit and the driven gear unit are portion 
gears which are gears having gear teeth on respective portions of outer peripheries thereof, so 
that, upon a rotation of the driving shaft, each portion gear of any one of the driving gear unit 
and the driven gear unit are alternately meshed with a corresponding gear of the other one of 
the driving gear unit and the driven gear unit, to thereby change the rotational speed of the 
tray. 
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3. The tray driving apparatus of a microwave oven as claimed in claim 2, wherein the 
gear teeth of each portion gear are formed on a plurality of portions of the outer periphery of 
each portion gear. 

4. A microwave oven, comprising: 

5 a body in which a cooking chamber is formed; 

a high frequency generator for generating and radiating a high frequency into the 
interior of the cooking chamber; 

a tray mounted to be rotated on the bottom of the cooking chamber in order for food to 
^ be securely placed; 
lOty a driving source for providing a driving force for rotating the tray; 

a driving shaft rotated by the driving source; 
7"' a driven shaft connected to the tray and rotated together with the tray; 

a driving gear unit having a pluraUty of driving gears and mounted to the driving shaft; 

H and 

15'^-^ a driven gear unit having a plurality of driven gears corresponding to the plurality of 

driving gears, and mounted to the driven shaft; 

wherein gears of any one of the driving gear unit and the driven gear imit are portion 
gears which are gears having gear teeth on respective portions of outer peripheries thereof, so 
that, upon a rotation of the driving shaft, each portion gear of any one of the driving gear unit 
20 and the driven gear imit is alternately meshed with a corresponding gear of the other one of the 
driving gear unit and the driven gear unit, to thereby change the rotational speed of the tray. 
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ABSTRACT OF THE DISCLOSURE 

A tray driving apparatus for a microwave oven and a microwave oven having the same 
including a speed changing unit for enhancing the cooking quahty by periodically changing the 
rotational speed of the tray to more evenly radiate a microwave to food. The speed changing 
means includes a driving gear unit having a plurality of driving gears and mounted to the 
driving shaft; and a driven gear unit having a plurality of driven gears corresponding to 
respective driving gears of the driving gear xinit, and mounted to the driven shaft. The gears of 
any one of the driving gear unit and the driven gear unit are portion gears which are gears 
having gear teeth on respective portions of outer peripheries thereof, the gear teeth of the 
portion gears are altemately disposed to each other one on another. Accordingly, upon a 
rotation of the driving shaft, each portion gear of any one of the driving gear unit and the 
driven gear unit are altemately meshed with a corresponding gear of the other one of the 
driving gear imit and the driven gear unit, to thereby change the rotational speed of the tray. 
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16 



44 



13 



•42 



FIG. 3 




FIG.4B 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Won-Woo CHOI 

Serial No. : To Be Assigned Examiner: To Be Assigned 

Filed: 1 September 1999 Art Unit: To Be Assigned 

For: TRAY DRIVING APPARATUS FOR A MICROWA VE OVEN AND A 

MICROWAVE OVEN HAVING THE SAME 

TRANSMITTAL OF DECLARATION 

The Assistant Commissioner 
of Patents 

Washington, D.C. 20231 
Sir: 

Accompanying this transmittal is a Declaration for the above-referenced application. 



Respectfully submitted, 




Reg. No.: 27,774 
Attorney for the Applicant 



1522 "K" Street, N.W., Suite 300 
Washington, D.C, 20005-1202 
(202) 638-5740 



Folio: P55824 
Date: 9/1/99 
I.D.: REB/xi 



DECLARATION 

PTO/SB/0 1 (6/95) Docket No. ^55824 

AS A BELOW NAMED INVENTOR, I hereby declare that : 

My residence, post office address and citizenship are as stated next to my name. 
..1.:. . i believe that I amtiie original first and sole(if only one name is listed below), or an original, first and joint inventor(if plural name are listed below), of the 
subject matter which IS claimed and for which a patent is sought onthe invention entitled: uciuw;, ui me 

TITLE: TRAY DRIVING APPARATUS FOR A MICROWAVE OVEN AND A MICROWAVE OVEN HAVING THE SAME 
the specification of which either is attached hereto or otherwise accompanies this Declaration, or: 

□ was filed in the U.S. Patent & Trademark Office on and assigned Serial No 

□ and (if applicable) was amended on 



I hereby sUte that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any amendment refeired to above 1 
acknowledge the duty to disclose information which is material to patentability and to the examination of this application in accordance with Title 37 of the Code of Federal 
Reguations§1.56. Thereby ck^^ Code §1 19 (a)-(d) or §365(b) of any foreign application(s) for patent or inventor's certificate, or 

§365(a) of ^y PCX Memahonalaiylication which designated at least one country other thanthe United States, or § 1 19(e) of any United States provisional application(s) listed 
below and have also identified below any foreign applications for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

TjQo ^^o^n Priority Claimed: 

F99-22930 KOREA 18/06/1999 YesfXl Nof 1 

(Application Number) (Country) (DayMonth/Year filed) 

(Application Number) " (Country) (Day/Month/Tear filed) ^^'^ ^ ^""^ ^ 

(Application Number) (Country) ~ (DayMonth/Year filed) ^^^^ ^ ^""^ ^ 

rl3 A under Title 35, U.S. Code, §120, of any United States applications), or §365(c)of any PCT International application designating the 

Umed States, listed below and, insofar as the subject matter of each of ^e claims of this application is not disclosed in the prior United States or PCT International application 
a^cation(s) m the manner provided by the first paragraph of Title 35, U.S. Code, §112, 1 acknowledge the duty to disclose information material to patentabiUty as defmed 
ii|,ritle 37, The Code of Federal Regulations, § 1 .56(a) which became available between the filing date of the prior application and the national or PCT international filing 
datiSjof mis application: 



(Application SenalNo.) (FilingDate) (STATUS : patented, pendtng, abandoned) 



(Amlication Serial No.) (Ftlmg Date) (STATUS : patented, pending, abandoned) 

I hereby appoint the following attorneys: Robert E. Bushnell, Reg. No.27 J74, and Michael D. Parker, Reg. No. 34,973, to prosecute this 
a|)gication and to transact all business in the U.S. Patent & Trademark Office connected thereAvith and with any divisional, continuation 
cog|nuation-in-part, reissue or re-examination application, with full power of 'appointment and with full power to substitute an associate attorney or 
ag^t, and to receive all patents which may issue thereon, and request that all correspondence be addressed to: 
H Robert E. Bushnell, 

^i Attomey-at-Law 

1522, "K" Street, N.W., Suite 300 Payer No. 008439 

Washington, D.C. 20005-1202 Area Code: 202-638-5740 

I HEREBY DECLARE that all statements made herein of my own knowledge are true and that ail statements made on information and belief are believed to be true- and fiirther 
thatthesestManents were made with the knowledge that willful^ or both, under §1001 of Title 18 

U.S. Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



FULL NAME OF FIRST OR SOLE INVENTOR: Won-woo CHOT Citizenship ■ KOREAN 



inventor's signature: „^ 

Residence & Post Office Address: 513-404, Daewon Apartment, Kweonsun-dong, Kweonsim-gu, 
Suwon-dty, Kyuiigki-do, Korea 



E>^te: June 28/ 1999 



FULL NAME OF SECOND JOINT INVENTOR: Citizenship : 

inventor's signature: Date- 
Residence & Post Office Address: 



FULL NAME OF THIRD JOINT INVENTOR: Citizenship: 



Inventor's signature: 

Residence & Post Office Address: 



Date: 



